Human papillomavirus type 16 E6 and E7 oncoproteins upregulate c-IAP2 gene expression and confer resistance to apoptosis.
Inhibition of apoptosis plays an important role in the cellular immortalization and transformation induced by E6 and E7 oncoproteins of human papillomavirus (HPV). Here, we report that the transcription of the inhibitor of apoptosis gene, cellular inhibitor of apoptosis protein 2, (c-IAP2), is significantly upregulated in HPV16 E6/E7-immortalized human oral keratinocytes (HOK16E6E7). Overexpression of E6/E7 from the high-risk HPV16 or 18, but not from the low-risk HPV6, activated c-IAP2 promoter. E6 from HPV16 and 18 played a major role in the activation. In addition, the induction of c-IAP2 transcription required nuclear factor-kappaB activity. Overexpression of c-IAP2 in normal human oral keratinocyte conferred resistance to tumor necrosis factor-alpha (TNF-alpha)/cycloheximide (CHX)-induced apoptosis, suggesting the increased c-IAP2 expression in HOK16E6E7 may protect the cells from TNF-alpha-mediated cell death. Moreover, depletion of endogenous c-IAP2 using RNA interference in HOK16E6E7 induced apoptosis, indicating that c-IAP2 is necessary for HPV16 E6/E7-induced resistance to apoptosis and cell survival. Of note, high levels of c-IAP2 transcription were found in several HPV16- or HPV18-positive cancer cells, and depletion of c-IAP2 caused cell death in HPV18-positive HeLa cells. Thus, upregulation of c-IAP2 by E6 and E7 may confer resistance to apoptosis that is necessary for sustained growth of some HPV16- and HPV18-positive cancer cells.